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mas8 are inconsiste 

These discrepancies 

center o f  volume an 

to a systematic excess in elevation of ~ o ~ ~ ~ ~ e n t s  over ~ ~ r i ~ ~  
of the ~ e l a t ~ o n s ~ ~ ~  between the moon's ~ ~ a p @ ~  g ~ ~ ~ i t y  fie1 
ternal structure r ~ ~ u i r ~ s  ka e o f  the coordi Of 

of figure with re pece to the center of masse 
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i na t ions  of the  lunar  rad ius  by a n a ~ y s ~ ~  of ran er imp ts 

(Sjogren and Trask, 19651, ge motion study of Lunar Orbi te r  photo- 

graphs (Hichael, 19471, and radar ob tionlg (Shapiro, 7- e t  al, 1967) 

have yielded values  which ~ n c o n s ~ l g t ~ ~ ~  wi th  the  e leva t ions  sho 

on the  A C E  c o r i g i n  of coordinates  f o r  t he  c h a r t s  is  B 

mean sphere which bese: €its the  center of volume and the  o r i g i n  f o r  

t he  o ther  der  i n a t i o n s  is the  cen te r  of m a s s .  Thus it  has been sug- 

1967; S h a p ~ ~ o ~  -7 et a l ,  19671, t h a  

t between t h e  moon8 

ss, The  elations ship between t h e  center  o f  f i g u r e  and 

center  of m a s s  must be kn to accura te ly  d e t @ ~ ~ n e  the  r e l a t i o n s h i p  

ape and i n t e r n a l  s t r u c t u r e ,  Eventually 

i t  w i l l  be d e ~ i ~ a b ~ e  t o  prepare contour maps with e leva t ions  given 

esmt  nowl ledge i t  

rosa shape on the  aasump- 

n between cont inents  and 

ca ~ ~ ~ i l a ~  a ~ p ~ o a c h  by as- 

b@tw@@~ cont inents  an 

d (Lamar and McGann, 1966a) t h a t  t he  

8s)  of t h e  cont in@nts  
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as, An observer on the moon s 

or 0 ~ 5 e ~ ~ a t ~ o ~ ~  of 

choose the  e a r t ~ ~ ~ 5  center  o 

our lunar  observer ed t h e  e a r t h  with t h e  center  of the Pacific 
m e  as t he  o r i g i n  

canter  of the  Pacific bas in  would h 

as con t inen ta l  areas on the  ea r th ' s  opposi te  s i d e ,  

i n a t e  system with i t a  o r i g i n  a t  th center  of the 

S i ~ ~ ~ a ~ l y  i n  the  case of t h  

gher r e l a t i v e  

8s and t h a t  some mria surfaces r e l a t i v e  t o  the 

center  o f  figure are higher than some c o n ~ i ~ e n t a ~  areas, Therefore 

ossibla t o  u copic height  d ~ t e ~ ~ ~ ~ ~ t i o ~  t o  

e ~ ~ a b ~ ~ s ~  any sysr 

cont inents  and mria until such o b s e ~ ~ t ~ o n s  are ~ ~ ~ ~ s f o ~ @ d  so t h a t  

t h e  or ig in  o f  coord na tes  i s  t h e  center  o f  sa, Thus t h e  authors 

(Lamar and McG 966a,b) were inco r rec t  s t a t i n g  that Hedervari 's 

a t i c  ~ o o n - ~ i ~ e  d i f fe rence  i n  e l  v a t  i on  b e tween 

8 (1961, 1963) da t  was ~ e ~ t i n ~ ~ t  nor does the  

relative ~ c c ~ ~ ~ ~ . y  of the ~ t e ~ ~ o a c Q p i ~  ~ e ~ e ~ i n ~ t ~ o n ~  by d i f f e r e n t  in- 
to s s  discussed by Goudas (1966) have any bearing on the  problem, 

temtic d i f f e rence  i n  e leva t ion ,  

ii between cont inents  and maria on opposi te  hemi- 

spheres then the d i sp lac  n t e r  of mass and center  o f  

) on the moon' 

* t h e  cente-r of 

l i g h t s  to the  moon 

d the f i r s t  i nd ica t ion  
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d at^^^ to  the  center of mass should be displaced away from the  earth 

(Pigu I ) ,  

from the. cen ter  of mass i s  about 3 km less than the  value indicated on 

t h e  ACIC cha r t s  (Sjogren and Trask, 1965) e i n  of coordinates 

Tracking of the Ranger spacecraf t  revealed that the radiua 

these  cha r t s  Is baaed on a mean sphere determined from stereoscop 

the  Ranger da t a  Indica te  t h a t  t h e  center  of f i g u r e  is 

d i 8 p l ~ c ~ d  away from t he  ea r th .  

d i c t ed  from the  re la t ive absence of maria on the  f a r s i d e  and the  as- 

~ ~ - ~ t i o ~  of a systematic  e cess i n  e leva t ion  of the  cont inents  over 

t h  ia 

Th s displacement could have been pre- 

of t he  moon*s rad ius  with respect  t o  

t h e  ~e~~~~ of mass l a  the equat i soa l  regfon fac ing  the  e a r t h  have be 

of image motion on p i c tu re s  taken by Lunar 

1967).  This i nves t iga t ion  also revea ls  t h a t  t he  

t f c a l l y  lower b 

curve obtained from harmonic ~ ~ ~ l ~ s i ~  of the  ACIC 

1 t o  3 km (average about 2 km) than 

( 19 66) (I ~ e ~ s u r e ~ ~ n t ~  

of t h e  lunar  rad ius  by combining rad Pnations of t h e  d is tance  

rth po in t s  on the  moon 2nd range d a t a  of Lunar Orbi ter  1 and 
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